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[Sill] $8#r£Stt©*6. WN, . WS i, N, 
R^'WB, N, , ^fctMCWS i ,,B, 2 N V ©a&fffilgtt 

tt<D&£. WN, . WS i. N. iWB. N y . WS i 

■5. nh s *fflc»&t>^rffi-r*o. Ifiiurrvt 



101 



102- 



■7 JL— /N^ttS 



N 2 /H 2 ^t#BU-/5 XV 
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104- 



I 



WF 2 /N 2 /H 2 



A. 



1 



/^>r ^<d«5 x-^ft«aiaa[ccflnj»r sxsi, ( b ) 
mil** ><Dsai ts»cc-r & f**& 10 

[0 00 1] 
[0 002] 

4LTSffc*>^X^>IMto«^tt* ^> (Win ) « 
(D^SfWSS. 4 8 7, 9 2 3#Klffl»6CH^Sn"C 
1^5. coMiif S1"5 c <L ic J: Offllf tc»A 

W, WSi, WB X y y hOEJStt*^ 
Oftllfffi (PVD) Sffll^ttttJ. * 
^*-ffi<K£fatt«:J:?K ^»BOSSB»«tt (step 
coverage,*^? :7*#^b-i/) MTA^f Ylt<0 
:s>£^ K ^-frx (vias) avh U>^CC»ffiat>r 

[0003] aawaBtt*8fc»L/fc$>y^f->^-^ 
iw«©aij©«a^ccj«i^«^ (cvd)#* 

WF, 4NH 

a 4<DJg|£tt (T>*~^At&NH 4 F<D£jRCCfc4"r 
[0004] 

WN V ;WS i, N ¥ ROTB 
„ N ¥ itTOWSiuB^Nv ©I6«ff»tt (confor 

C4&C&&, 
[0 00 5] 

fSCitciOajfirtS. Cjh6<DB«*£ftl*Sll4 



^¥ 1 0- 1 4462 7 
2 

h commute . «m@8S^±o^ < ©sircar 

[0006] **ffit»6<i*:«a»<MWf 4 bt(t 

*/Mc&sc4 ;3B»3W?saac4 <*st **j*ttm 

jRGD C V D Jgj£SrH*"C # 5 ) ; fflXti-t ©ffe©** 
JHWMfcdtM *7Wf3 >Tr&ffci?i£tt4£5£ 
tt^^ci ; ^fk^H4^Sli <«*.«*> 4<DM* 
^<0S»tt^i*c4'r?**) ; L^fc^n^M-^nffl 

[0 00 7 ] 

? z> c 4 & <t 0 *Hj*ffl#tc$i^ ins, 

[0 00 8 ] #*BB(D»* < © WWttW«*WK:3Ra 
[0 00 9 ]— mt. *>^*^>4fi***t?JMI<D 

^£3J»a*flH> £ c 4 rffi^r * 

[0010] N H 3 ffifflecwai/fctt^-^OMBSW 
flW&fctf). »t*»ailONiB4LrN a 

5C4**»*L<, WF 6 BulE^W^6©IiJ^t?*>^ 
F£j*S|-f £/e&H* 3WBt>6ft4. N 2 4H 

^-f •tf-YSxa>*aiffl'r4 4*, «itf;W7XU^ 
r*rfeffi * 4 <* -5 $c*f 4 fc«>:^ >C^3S{t«rtf" 

sctawsiA*. f=t«aBowfi^4, **SEifi^m 

[0 0 1 1 ] WN, ^Ki§<0ft^WXffHC0^El^a 1 

i(PEcvD) sj£»rt-c** , ri©*s»*o^. 

[0 0 1 2 3 *r, ^x-^MWfig^zsO' - 

4 0 0 •C©«H<D : P«M*I4*^ ^-±^C^-r e 
tt^*-^*ft««K«:»fflR-i'i (XH1 0 1). 

^*>ntf^^xv^nxs (igi 02) *fT5 
c 4 #sr # . ■i^«©#iH©^twa*aMM» , r 
s. coBtttxa (in 02) rttftfitt^xv* 

^3: 200-500 W, WSWIE^fBH : 0 . 1 -5 t 
o r r, mmmfcm <N, 4H, OlWrtr) : 100- 

5 0 0 s c c m-CM 2 /W^ S^»*fflU»* 0 
[0013] (III 0 3) TOWN, WMO 
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j£:«TEC[><t»SC«:*^< ll 
[0014] 

mi] WFs + H 3 + N 2 —WN, + HF 



WF 6 tfftg 



2—5 s c c m 
50^500 s c cm 
5 0 — 5 0 0 s c c m 
0 . 1 —5 t o r r 

2 00-500W 10 
2 5 0-4 0 0°C 

[0016] tf#xfs (xs 103) %&M<Dmmmft 
& 0 y'?x^nMt>&m&ftimm%:&&Lx <o-i 

2 0WeB) EUtoUttW. -#N 2 <bH 2 

sfE^r (iii 0 4) , mwmmmBL&&iBM®'r&. 

iS«R«M (xei 0 5> *tT^C<k^r*4o C©g?$6 
XS (II 10 5) »JEK**fiTS*K M^S«r±^ 20 

[0017] J3IJ(DtTffir«S i H< XteB, H 6 *SI£ 

«^cc»fliu-cws i, n v xotb, n v *«jtr 



i. 

[0018] 

W2] WF 6 +H 2 +N 2 -WN V 
WF S + H 2 +N, + S i H 4 -WS i„ N v 
WF» + H 2 + N 2 + B, H 6 -WB, N v 
WF 6 + H 2 + N 2 + S i H 4 + B 2 H B ^WS i xl B 

[0019] H z ©SfcftttWF, 

[0 02 0] «©«ttttffc*Mi»r *S!K*ttftl» 

P V DffiJ: H P E C V D j£*s«ht:if »5 1> 5 1 ^CDfi 
W"CA£ 0 S i H 4 <bB 2 H 6 *f^e-rSfc* % ffiOS 

[0 02 1 ]sM«c6. 4«E»»« (WS i.xB 
[0 02 2] RflffJUfifeffl : WN Y 



rf^A F • vf»i;T^XacoP-5 0 0SaJSJES«:fflt» 
T6 -O*/ (15 0 cm) ^x-^SrttlXUfc. 
[0 02 3] 





RECVD-TEOS-SfS i Ot 




WF. 


5 seem 




Ni 


; 5 0 0 seem 


flkoM&EJI 


H: 


: 5 0 0 seem 




3 6 0*C 


± JE 


4 0 0 0 mTo r t 


RF^b 


4 0 OW 


H 


3 Otfr 


AS J£ 


5 0 nm 






m m 


3 5 0 i^ 



[0 024] ^2ttfiRFS*T^&tlO«ETt?© 40 gWftS14*55fe»3n"C^4. 

is»*w-r. mmmm&miommj; k> *>*#i»^«:a [0025] 
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5 6 





RECVD-TEOS-S9S i Ot 


'UNs? 3fe•3' 


WFs 


3 s c cm 




N„ 


3 0 0 seem 


irff fTS 49 & *fe -S> 


H, 


: 4 5 0 s c cm 




3 6 0*C 


2£ IX, 


5 0 0 mTo r r 




2 5 0 W 


Iff ® 


9 Of* 


US! 1? 


7 0 nrn 




mm W»N 




8 0 0 S ;U 



[0 02 6] ^W&lCttW&~C&2>&. Zinh<DW&>* 

^j-zimw^m-c. ss=&i6T s ait is 

C<Dg|S^*^*-rS. 20 
[0 027 ] Hit. BE£Hfflti*#*ltffi&ttSnH0J9 

[0 02 8] JglJg>Hl!lfefiHf :NF, fcfliU-Sttag 

«iJ©3IJSSs«ir«. NFj iSiSS^iorffifflt 

[0029] 

[*1-3] 2NF, +4WF, +15Hi — 2W 2 N+3 
0 HF 30 
[0 030] N F j B«ftttM{k)tdr**). NF 3 <tH* 



B5±-9*-6CDASJtf$Ol». L#>L. NF, (JT^t-'JA 
[0 03 1 ] MCDjigMMi : 

r t,>j%j£1$g$* i , A3RlillHn«^S 3 

-54K*3fs-c&£ ) . 

[003 2] KgftflStMfttt :WSi. N, ftf 
*3ttWS i, N v W»©f^WHSS^JX*6„ 
<». ^7>*lSi40Tffll,>4. SiH, ©iSfeBB 
2~ 1 0 s c c m<DSEffl-C£>&„ 

[003 3] 

[*3] 



JMMm 


RECVD-TEOS-3t*S i 0* 




WF, 


5 s c cm 


S i MftS 


S iH* 


2 seem 




N a 


5 0 0 s c cm 




H 2 


5 0 0 seem 




3 6 0"C 


£ E 


4 0 0 0 mTo r r 




4 0 0 W 



[0 0 34] T§a<Dft4tSWS i, N v *fflC>/c^BK<£> 



[0 03 5] 
[*4] 



(5) ^mW-l 0- 1 44 62 7 

7 8 





RECVD-TEOS-R*S i Oi 




WF, 


5 seem 


O 1 Uifl-GfuJR. 


S iH 4 


50 sc cm 




N, 


5 0 0 s c cm 




Hi 


5 0 0 s c c m 




3 6 on 


* BE 


4 0 0 0 mTor r 




4 0 0 W 



[0036] Kmrnntmrn : vb., s i ., n, rat 

b*> 1 o©tt*fl«iWft»"Ctt. &S&aX&ftlff!l©ffl 

SiH, 2 seem, B ; H 5 2 s c cm»fcf<;S* 



* ftHife^JSr^rr. »$L<«. SiH, iB, H, ©P5 
#i feiftSB 1 ~3 s c c m©ffifflK:S>S„ 
[0037] 
[*5] 





RECVD-TEOS-^S i Oi 




WF » 


5 seem 




S i H* 


1 seem 






1 seem 




Nf 


5 0 0 seem 




H, 


5 0 0 seem 


M BE 


3 6 0"C 


± BE 


4 0 0 0 mTo r r 


RFt* 


4 0 0 W 



[0 03 8 } ixm&jntmm: wb. n v mm 



[0 03 9 ] 
C*6] 





RECVD-TEOS-»»S i O. 




WF. 


5 seem 




B 2 Hg 


2 seem 




Nj 


5 0 0 s c cm 




Hi 


5 0 0 & c cm 


& K 


3 6 0"C 


± EE 


4 0 0 0 mTo r r 


RFS* 


4 0 0 W 



[0040] Rmwnmmm ■. immmum 
me BflWBH&Df - vmj&h3k*Trc$ : 1 mvm?? 7 

«3 0 0°C-C©##^©^§i65»m^L. 4> ^— Mt*3 
6 0 'C-CO^ftOj^M^S^^-r. C© 2 #I©^y^ 

(ffiifi) sweet*. -»Wr»*r«&flE©« 

Slt©K©a*J'-h^ttCft*9fctt«>T*<,\, & 



- 1- mK*wm l fc^s«»s©)S/i« sEM*«e>4 0 
oAtmmzn. &^x^)\stim.m*m2 2 0 uq- 

cmi«S8hS. (CtiBT i N©«ffi©9Ett^©ft 
[0 04 1 ] fflfcfcOlgfli 

w»3i*a:wn. ■©xiwieirwwfcffi (xps) 

X/-c?*-B$lH (iRSKWart-*) OK»t*4Cit 
50 t^LTO*. JB^»T«tfi»lPlS6ttO, CX«F©*l|sfi 
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[0042] #Wffl«KHfl«D#i^ffllr»T#*Sttfc 

[0043] *Wfl»CC||SW5*:«W©*ffi'C»fiEUfc 
»*3ffllEH9i»C<Dfl!»Ji*3>t». lWil/t. S4« 

i*©W®¥X (S^nnftM^ICTEM) fcjS*. 0)1 
««(*©«8lttB5 5 0*C-C6 0^MBft«lyfc*i-Ct) 

-^©gST**. Cu/W, N©J?ffi-C©tfc*0M#6K 
{£««!&3 ft& t >. C n 6 ©*£*#» 6#&9!©:#ffi«fii 

*rftjff tctft>*T.r t>r j< -Y HzV >ft-c»ISJB 
*»fiW*C *»B©#£*J§».»i:» 
(KOfcW, NJlBSiO, £PVD"»©«3ftta««ttT 

[0 044] MmSft**»r8J*aHB«tt. 
>4»*^Wtt*aRP«Mi«JBffl(*#ffi»c*»».> 20 

T. (a) ^f^WX©?* — '>*ff«fiStcaUI(l 
T&Xigi, (b) *>*X<?-><fcfflftft£t»*W4tt 

vw-fevt/a>©s«?rsm«c-r5. ttmmmmzti 

[0045] pa^s n3ffe©^to*«feSM§«. ( a ) 

mmMmmmfcvmwiS'nzmffi-r&x.mt. <b>^ 30 
■? A*iiKfl«r a: i/ >sqr8ks& t ©&•£■-£ *#tr®m 
it, ( c ) ±ttamaem±ic&Mm&&&r &x*i 

y * 5 -Y "fe'-f ~> s Wtli^hS. 
[0046] HE^i* n%flbCD4C«fKBKtffiB«». ( a ) 

*Uli*JWrr4:Dll&. (b)ltmW6tfF, . N 40 

KlEIWIBJlJfe^S-ttSJDIii. < c > ±KJ£«WB 

fBi£f&ttMJt«TSB*iJiif*£Glfg U ±M<DS *5J*£ 

[0 04 7 ] gaE&gg 

r>T##&9J©£S©iSHtt:*f6W©1$S©iS«^©tS{in 50 
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[0 04 8] KfjasKCBlO^vy^f >iB3tfX«r«fli-C 

[0049] ffe©^ * 5 ^ MA ~> 3 ><Dgfitim-C\t. 
±J1JK«7JUS -y2*X.\zm(DKQlC&XiZii>#Z7 

$?7-Y"fe'-Y~>3 >. T^S-^A^^^-Y-fef-Y^H 
^>^^>^^7-Y-fe*-f ->a>©T-C©i*SIB^ 
*0-C(,>-5. cn^©C^-rn©iS-^-Cfc, #WS8*flsK* 

7 4 IV" (ForceFill ™) artt»S1ia!#«ttiftr 0 
CVDtiflt-C*, gKB>J70- (refl 
owed) Jfcii (*4«3jff*l/<B^C^*S) ^5 

s^B>0«*WR«"t?B. «Ott*UtttftttSM*±Btc 
CpSUttBWCB. ^H©K©$fflRMK1£t£tt 

[0 05 0] *i»lB»fcffi*tUfc:WW©#fcrJBljRO 

fcliiDRAM7- F • V-OOmifcClfm-CibZ. W 

* y /sjiji <«*.«# y a >/w, n /wan > 

©ffiffl*JSSitt6. C©J:5&#y/£IK»ttlSKI© 
[0051] M^c, ^^©^&r«AOA:ttKMttM 

+ (-junction spiking) ©ES±tcWfflt?*4. PI 

©S#€{Eiit-5. 

[0052] *ft93©*Araftl*S&lfti£ i«Ji»tt 
a3Rrtr©JW^S«RWr*4 (BP%. ^^©WOil^tt 

[0 0 5 3 ] ■T'^XvJDX. CVD. ^^7^i2*-Y^a 
>©— UflWM«*TIBTWfi»«:iatt3 tit* 9 . C n 6 
TW74!!B*©»3C t SWfete ot, > r ^*^©*a^^^f-- 

Yt>i^>y( 1 982) J ; ^^XvJOXgr^^ 
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(X-y^, 9 8 9 ) ; 7*5X-7jnX (P- 

;l-v>fS ( 1 9 8 2 ) 5 ■:>•;>, TVLSI/UL 

s i fflj£T©*>^*f->£*>y*7-> • F 

©CVD ( 1 9 9 2) J ; >*7-f-tef-fi-'3 >i#H • 
^{*W3d h vffl ( 1 9 8 9) :VLSly*7-f 
•feV^3> :<»9&&ffi (S/J^-fSUl 9 9 1) ;A7 
Jl<27. rVLS I iULSfflCD^ £5^-tZ>T:>3 ><hgg 
»< 1 993) J ; *«le]Kfflv;l^u^,>k ^^--f 
^fa^F^sf ('J-fA'VXWl 9 9 3) ; 

r-7jU^U-<;U • — a*** YfflM (199 

3 ) j : ft*** (1A • ijp • t 9 1 9 9 

3) ; ^xvinxfcwr *«a<t5s«©*^c**# 

[0054] JM±©aBBJteMLTMKfeTF©:®&lfl7n-r 

(1) *>y*^>&^*Atr*Wfi^lWftJB*ll 

jS-TifcftOW^ffiJcfetiX, (a) ¥a£(*7vWX© 
■>»-^*#tfflSfcft|(Ki-r*ISi. (b) *>^X 

(2) KXfflliS^N, 9 1 WBiK<Dtt*&. 

( 3 ) tfmiM* 2 5 0 °C~ 4 0 0 'CCDSS-Ctf ^ . H 
1 3ifdiS5©tt#ifc 

(4 ) ttmxm<D£iuc ^^xvBuMaisi. ±ia 

( 5 ) ft#n^©aK:^jiMiaj|WJttX«*HKtf 

(6) ^>^^>®RE^WF, ±SBiEUjl:tf 

( 7 ) aMt#x&^tf3*acj$ae fedtt . si i ma 

( s ) m&rtzm&mmmmf&frz , m 1 sta 
*s©tt#£. 

( 9 ) ( a ) *a@!fS«3£&©¥S&&£«ll«|-r ZJM 
t. (b) ^^XvWfcffc^KIKS-C^^y^f >»fiS 

n*tts-r zxmt , ( c > ±iBffiRnaeii±(c^iRji 

fc^BX^ * X*I i SrdtM * 7 ^ #4 ^ 3 > T * r> T . 

£ v -y ^ ~> a > ommz ®mic -r s ^ * ^ y -kv 

^ 3 >a„ 
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(10) £JB»**ffl#>€>E5-&. I9liie4S©>^7-('-te* 

*>3>ffi„ 

(11) SBIHRJS»4'N, ^9iliafc©^*5 

(12) fftlgS; 250° ~ 4 0 0 'cwiaffir^f 5 , 
ft 9 ^ia*E©> jr 5 ^ -y 3 >£. 

(13) SA#*&&&l;HlXW]$#«ECC$tr. IS 9 

(i 4) msixxm&mmmmimzmit-git. m9 

10 JSIBi&©:£&„ 

(is) ( a ) immmo v * >y * * - *£t?»*s 

HB« aM*©*»ft*tt«-r £XfI£ . ( b ) ft*** 

(c) ±eitiidW»«±«:^JPi)i*»fiS-r*xsi*$ 

eiiiatiTatit^^sa l . ±ie^ * 5 ^ i/ a > 

©JgSSrgS&CT 6 ^ 5? 9 A V 4 f 3 >ffio 

(16) *«Ji#±E#*^*4*rsWM®li{t3Wr* 
20 £4>& < £ 4> 1 -3©tc3R44>& < <b t 1 0 H^^fr . 

fill 5JMiB48©y* ^ -Y a >*£„ 

(17) ft3OTJHN0t#tfH, JH1 5^IBtS© 

(18) ffflii 2 5 0 °C~ 4 0 0 'C©miK-C=ff "5 v 

fni 5^ia«8©*ft. 

(19) wfkii7M^mnmm.^^m.^ti. mi 
5 Jiiat8© j< * v w -fe? w a >s. 

(2 0) ttA#*a^ttHSttJ£&£KCc£tr. ^1 

30 (2 1) •fvXWHtiV&im&'C. M^-r-^S^cWN 
, . WS i, N, Rt>'WB, N, 3£0*tCWS i»xB XJ N 
, <Dtftlt«IHttim«f4«3«rg|«Wfir-5. NH, 

[Elffi©fgi|l&S&?>l] 

[HI ] WN, BSSJiSX^H-C**,^,, 

[ H 2 ] *»W<035rffiT«« 5 tftll©#fflf* 

[03] $ ^fceii^lM^^ti'^' A 

40 TX«3g»©«ffi0-C*-S„ 

[H5] ACS, *»W©»a/«IWi*ffl<.>?t2«©SI 

feS ^ * ^ -Y is a >1f jH*©*<T,-€ , n©«SKffiia'C 

6^$7Y-fe*>f'>3 >ii)t»©-en^n©*s»fffl0-r* 
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